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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

CTapiIni nmpenojaasarenb, Manapakos E.A.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto wW3ydeHUs JUCHMIUIMHBI "[WapaBivika ©  TUAPOIMHEBMONPUBOL'"
apisgercs  (GOpMHpOBAaHME Yy  CTyIEHTa 3HaHMW B 00JaCTM  OCHOBHBIX
3aKOHOMEPHOCTEH paBHOBECHSI M JBIDKCHMSI JKUJIKOCTEM U Ta30B, 3aKOHOB
B3aUMOJICUCTBHUS TIOCIECIHUX C TOTPY)KCHHBIMH B HHUX WM OOTEKAGMBbIMH HMH
TBEPABIMU TEJIaMHU, a TaKXKE€ B MPHOOPETCHUUM YMEHHA W HABBIKOB IMPAKTHYECKOTO
MPUMEHEHHS TIEPEUMCIICHHBIX TEOPETUUYECKUX TMOJOXKEHUN K PEHICHUI0 Pa3IUYHBIX
WH)KEHEPHBIX U HAy4YHBIX 3a/1a4, a TaK)Ke MPUOOPETeHHE 3HAHUN U TMPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX TIpH paboTe C CHUCTEMaMH THAPOITHEBMOIPHUBOJIOB
TPAHCIIOPTHBIX U TPAHCTIOPTHO-TEXHOJOTUIECKUX MAIIHH U 000PYI0BaHU.

JlucuuruinHa — SBJASIETCS 4YacThl0 TEOPETHMUECKOW M IPAKTUYECKOH  0a3bl
HEOOXOIUMON JIsi PabOThl C COBPEMEHHBIMU CHCTEMaMH THAPOITHEBMOIPUBOJIOB
JUISl aBTOMAaTHU3allMKi TTPOU3BOJICTBA.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

3amauaMu  M3yYCHHUS AUCIUIUIMHBI SIBISETCS HW3YUYE€HHE HamOoJiee BAKHBIX
CBOMCTB JKMJIKMX W Ta3000pa3HbIX CpeJl, TEOPETHMUYECKHX OCHOB THJIPOCTATHKU U
TUAPOJMHAMUKHA  HACAIBHBIX W  PEAIbHBIX KUJIKOCTEH, a TaKKEe HayduTh
00ydJaroIIerocsi HCMOIb30BaTh IOJYyUYCHHBIC 3HAHUS ISl PEIICHUS MPAKTHUYECKUX
3ama4y B oOsactu paboOThl C COBPEMEHHBIMHU CHCTEMaMHU THJIPOITHEBMOIIPUBOIOB
TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U 000PY/I0BaHU.

1.3 IlepeyeHb IUIAHHPYEMBIX Pe3yJdbTATOB O0YYeHHUS MO AUCHHUILIHHE
(MOay/110), COOTHECEHHBIX € IUJIAHMPYEeMbIMH pe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Koa n HaunmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s| no ancuuniunHe
OOCTUXEHNA KoMmneTeHunmn

OIIK-13: Cnioco0eH NpUMEHSITh CTAHAAPTHBIEC METOABI pacyeTa npu
NMPOEKTHPOBAHUM /€eTaJleil ¥ Y3JI0B TEXHOJIOTHYeCKHX MAIINH U 000pY/10BaHMUS;

OIIK-13.1: IIpumensier 3HaTh COBPEMEHHOE MPOrpaMMHOE 0OecTieyeHUE MPU
COBPEMEHHOE ITPOrPaMMHOE MIPOEKTUPOBAHUHM JieTaNIeH U y3JI0B TEXHOJIOTHUECKUX
oOecrnieueHue mpu MallliH ¥ 000py10BaHuUs

NPOEKTUPOBAHUHU ACTaNeH U YMETb IPUMEHSTh COBPEMEHHOE ITPOrpaMMHOE
y3J10B TEXHOJIOTMYECKUX MAIIUH | oOecreueHne Npy NpOeKTHPOBAHUY JIeTale U y3/10B
U 000pyAOBaHUs TEXHOJIOTMYECKUX MAIIUH U 000py10BaHUS

BJIAJICTh HABBIKAMH IPUMEHSTH COBPEMEHHOE
MporpaMMHOE O0ecrieueHre Py MPOSKTUPOBAHUHT
JeTajiel ¥ y3JI0B TEXHOJIOTMYECKUX MAIINH U

000py0BaHHUS
OIIK-13.2: [IpumensieT 3HaTh CTaH/IAPTHBIE METObI pacyeTa JETaIC U Y3108
CTaHJapTHBIE METOBI pacueTa W3JIeIMH MallIMHOCTPOEHHUS
JleTajiel ¥ y3J10B U3AeIINN YMETbh IPUMEHSATH CTAH/IapPTHBIE METO/IBI pacyeTa
MAIIUHOCTPOCHUSA JeTajled ¥ y3JI0B U3/1eJINN MAllIMHOCTPOCHUS

BJIQJIETh CTaHAAPTHBIMH METOJIAMH pacueTa IeTaIeH u
Y3710B U3EIHI MallTHHOCTPOEHUS

1.4 Oco0eHHOCTH peaM3alMu IUCIUILTHHBI

3




SI3pIK peanmm3auuu JUCUUILUIMHBL: Pycckuu.

Jucuuruinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3angaTusa

3aHATUS CEMUHAPCKOTO TUIA

HEKIHOHHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bceero yucrne B Bcero yucrne B Bcero yucne B Bcero YHUCIie B
anocC anocC 3nocC DUO0C

1. 1.0cHOBHbIE CBe/IeHNsI 0 ;KHIKOCTAX M ra3ax U UX OCHOBHbIE (hM3HYeCKHEe CBOICTBA

1. OCHOBHBIE TOHATHS U ONPEACICHUS TUAPABIUKI 0,1

2. OcHOBHBIC (DU3UIECKHE CBOMCTBA )KUIKOCTEH U Ta30B. 0,1

3. CaMOCTOSTENBHOE U3YUEHUE TEOPETUUECKOTO Marepruaia 2
2. 2. I'mapocraTuka

1. T'mapocrarnyeckoe 1aBJICHUE U €r0 CBOMCTBA. 0,1

2. Iuddepernmanbabie ypaBHECHUS paBHOBECHS KUIKOCTH, 0.25

MPUBEICHHOE YpaBHEHUE Ditepa ’

3. OcHOBHOE ypaBHEHHUE TUIpoCcTaTUKH. 3akoH [lackas. 0,1

4. ITonstre 06 a0COIIOTHOM, H30BITOUHOM JABJICHHH U 0.1

BakyymMme. [Ipubops! 11 n3MepeHus 1aBIeHuUs. i

5. Cuiia 1aBieHus Ha IJIOCKYIO CTEHKY. DMIOPBI

TUAPOCTATUYECKOTO JABJICHUS Ha MIIOCKUE MMOBEPXHOCTH. 0,25

Cuia 1aBieHust Ha KPUBOJIMHEWHYIO CTEKY.

6. 3akoH Apxumena. [InaBanue ten. 0,1




7. OTHOCUTENBHBIN MOKOU KUAKOCTHU. [IpsaMonuHeitHoe
PaBHOYCKOPEHHOE JIBM>KEHHUE COCYa C )KUAKOCTBIO.
PaBHOMEpHOE BpaiieHne cocyia ¢ )KUIKOCThIO.

0,1

8. I/ISMCpeHI/Ie TUAPOCTATUYCCKOI'O OAaBJICHUA U
SKCHCPUMCHTAIIBHOC ITOATBCPIKIACHUC 3aKOHA ITackams

0,25

9. CamocTrosTe/IbHOE U3yYEHNE TEOPETUYECKOTO Marepuaia

39

3. 3. 'uapoauaMuka

1. JIBa MeTO1a MU3yYEeHUs IBUKEHUS JKUIAKOCTU. Buasbl
JBUKEHUS KUJKOCTU. DIIEMEHTapHAas CTpyHKa KUAKOCTH U
e€ cBoiicTBa. OCHOBHBIC THIPOIMHAMUYCCKUEC TTOHSATHUSA.

0,25

2. YpaBHEHUS JBHXKCHUS UIICATHHOMN KUIKOCTH B
muddepeHmansHON hopme, ypaBHeHUe Difniepa B
Pa3BEPHYTOM BHJIE.

0,25

3. YpaBHEeHME MOCTOSHCTBA PacXo/ia IJis dJIEMEHTapHOM
CTPYHKH U MIOTOKA KUJIKOCTH

0,1

4. YpaBHenue bepHysuiu 1)1 21€MEHTapHOU CTPYHKH
UJCUTbHOMN U pEaIbHOM KUJKOCTH. Y paBHeHUE bepHyiun
JUISI TIOTOKA PEATIbHOM KUIKOCTH. DHEPreTUYECKUil U
TeOMETPUYECKNI CMBICH ypaBHeHus bepHysum. Jnarpamma
bepnymm. [1be30MeTpUUECKUM U THAPABINYECKUIN YKIIOH.
[TpakTryeckoe NpUMEHEHNE ypaBHEHUS bepHyn.

0,25

5. PexxuMel IBMOKEHUS )KUJIKOCTH, YMciio PeifitHonbaca.
[Torepu nanopa. [Torepu Hanopa 1o JyuHe. MecTHbIe
IIOTEPU Haropa.

0,25

6. HcTeuenune )xUIKOCTH U3 OTBEPCTUH ITPU ITOCTOSHHOM
Harope. McTedenne )XxuIKOCTH U3 OTBEPCTUHN IPU
nepeMeHHOM Harope. VcreueHne suaKoCTH U3 HacaoK.

0,25

7. I'mppaBnuyeckuit ynap. Kasuranus

0,1




8. OnpeneneHne ONBITHBIM IIyTEM CJIAracMbIX YPAaBHEHUS
J1. bepHyJIIHM npy yCTaHOBUBILEMCSI HEPAaBHOMEPHOM
JBIDKEHUM  JKUJAKOCTH B HAIOPHOM TPYyOOIIpOBOJIE

0,75

9. DKcniepUMEHTATbHAS WIUTIOCTPALUS JJAMUHAPHOTO U
TypOYJIEHTHOTO PEKUMOB JIBHXKEHUS JKUIAKOCTH,
OTIpeIeTICHUE 3aKOHOB COIPOTHRIICHHS M KPUTHYECKOTO
yuciia PeitHonbnca

0,75

10. M3yuenue ruipaBIndecKux CONPOTUBIIEHUN HATOPHOTO
TpyOompoBo/a ¢ onpeaencHueM KodhPpHUIreHToB
TUPABINIECKOTO TPEHUS 110 ITTMHE M MECTHBIX
COINPOTHUBIICHUH

0,75

11. M3y4eHne UCTEYCHUS KUIKOCTH Yepe3 MaTbe
OTBCPCTHA B TOHKOU CTEHKE U HacCaJKu IIpU IMMOCTOSAHHOM
Harope B arMocdepy

0,75

12. DKkcriepuMEHTAIBHOE U3YyUEHUE MPSMOTO
THJPABINYECKOIO y/1apa B HAIOPHOM TPyOOIIpOBOIE

0,75

13. CamocTOSITENLHOE U3YUYEHHE TEOPETUIECKOTO

Mmarepuaia 39
4. I'maponHeBMONPHUBOI

1. O6mue cBeaeHust 00 00BEMHBIX TUAPONPUBOAAX 0,1

2. Pabouwne cpenpl 00bEMHBIX THIIPO- U THEBMOIIPUBOJIOB U 0.1

PEKOMEHIAlMU IO UX BBIOOPY ’

3. O0opynoBaHre 00BEMHBIX THAPOIIPUBOIOB 0,1

4. Perynupyromas 1 HaIpasJIsIOIIas THApoannaparypa 0,25

5. TpyOorpoBo/ibl, pyKaBa U IPUCOETUHUTENbHAS apMaTypa 0,1

6. PerynnpoBanue cKOpoCTH ABM)KEHHUS BBIXOJAHOI'O 3BE€HA

TUIPABINYECKUX U THEBMATHYECKUX UCIIOTHUTEIbHBIX 0,25

JIBUTaTeaei




7. FH,Z[p&BJ'IH‘I@CKI/Ie CIICOAIUC IMPHUBOJBI U UX 3JICMCHTBI

0,1

8. BcmoMorarenpHOE 000py10BaHNE 00 BEMHBIX
TUIPOIIPUBOIOB

0,1

9. llpoexTUpoBaHNE U pacyeT OCHOBHBIX MapaMeTPOB
THJIPOTIPUBOJIOB

0,25

10. M3yueHnue npuHIUIHATIBHBIX CXEM U KOHCTPYKITHIA
HacocoB. McopITaHUA HACOCOB.

11. 3y4yenne KOHCTPYKIUI THAPOLMINHIPOB U
IIOBOPOTHBIX TMIPOABUrareien

12. VI3yuenue cxeM U KOHCTPYKIMI HalpaBIAoIen U
peryaupyromei ruipoannaparypbl

13. Onpenenenne oobemuoro KIT/I ruaponpuBoma Ha
CTEHJIE.

14. CamocTOATENBHOE U3YUYEHNE TEOPETUUECKOTO
Marepuana

43

Bcero

123




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. AptembeBa T. B., JIeicenko T. M., Pymsnuesa A. H., Crecun C. I1., Ctecun
C. II. T'unpasnuka, ruipOMaIINHBI ¥ TUIPOITHEBMOIIPUBOJI: yueOHOe mocodue
115 By30B(MockBa: AKaeMusl).

2. bamra T. M., Pynues C. C., Hekpacos b. b., baiidakos O. B., Kupuinosckuit
1O. JI. TunpaBnuka, ruipOMaIinHbl U TUAPONPUBOJIBI: YUEOHUK /IS
CTYyJ1IeHTOB By30B(MockBa: AJbSIHC).

3. Kynunos B. A., Kapramos O. M. I'mapasnuka: yueoHoe mocooue(MockBa:
ABPUC).

4. Vxun b. B. I'mapasnuka: yaeobnoe nmocoobue(M.: UHOPA-M).

5. Jlenemkun A. B., llleiimak A. A., Muxaitnun A. A. I'mapaBiuka u
THJIPOITHEBMOIIPUBOI. [ MpaBinueckre MaliuHbl U THAPOTTHEBMOTIPUBO/I:
yueOHuk(Mocksa: OOO "Hayuno-uzaarensckuii nentp MH®PA-M").

6. CazanoB U. U., Cxuptianze A. I'., BanoB B. U. I'mapasnuka: YueOHUK
(Mocksa: OOO "KYPC").

7. NBanos B.T'., KapaBaes A.M., Buxopesa M. U. I'mapasiuka u
TUIpaBINYECKUE MAIMHBE: MeTo. yka3. o j1ad. padotam Nel-7 st
ctyaeHToB Bcex cnell.(Kpacnospck: KpIlN).

8. Kagep3un C. B., Copokun E.A. I'nuapouvyinHAps! ¥ NOBOPOTHBIE
ruapoasurarenu: merod. ykas.(Kpacunosipck: UIIL KI'TVY).
9. Kasepsuna A. C., lllernos E. M., [Tumoraes 1. H. Hacockl: meToa. ykas. 1o

nal. pabotam i ctynentoB creil. 150802.65, 190204.65, 190205.65,
130602.65(Kpacnosipck: UTTK COY).

10.  Kasepsuna A. C. ['ugpaBnuka: yueOHO-METOIUUECKOE TOCOOHE IS
naboparopubix padoT(KpacHosipck: COY).

11.  Kasepsun C.B., MensuuxoB B.I'., Hukutun A.A. Hanpasnstomas u
peryaupyrolias anmnaparypa: METOJAMUECKUEe yKa3aHHs 10 JIAOOpaTropHbIM
paboram s ctyaeHToB criennanbHocTu 121100(Kpacuosipck: KI'TY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO pacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
olecrevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOIHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHne):

1. VYyamuMmcs Ipe10CTaBiIeHbl YCIOBHUS U BOBMOXKHOCTH PabOTHI B PEKUME ON-
line ¢ 3apyOeXHBIMU U OT€UECTBEHHBIMH JIUIIEH3UOHHBIMU
WH(OPMAIMOHHBIMU 0a3aMU JaHHBIX IO MPOQPIITIO 00Pa30BATEIHLHBIX
nporpamm COVY.

4.3 NnTepHeT-pecypchl, BKIAKYAA NMPodeccHoOHATbHbIE 0a3bl JaAHHBIX
U uHGOpPMallUOHHBbIE CIIPABOYHbIE CUCTEMbI:
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1.  CBoOOmHBIN HOCTYN ydarmmxcs K GOoHIaM yu4eOHO-METONICCKON
JIOKYMEHTAIIUU M UHTEPHET pecypcam. Bce oOyyaromiuecss UMEIOT OTKPBITBIN
JIOCTYT K 0a3e DJIEKTPOHHOTO KaTajaora U MOJHOTEKCTOBOM 0a3e TaHHBIX
BHYTpHUBY30BcKkuX uznanuii (http://lib.sfu-kras.ru/); pecypcam BupTtyanbHbix
yutanbHbIX 3a710B (http://lib.sfu-kras.ru/eresources/virtual.php); k YMK]/]
(http://lib.sfu-kras.ru/ecollections/umkd.php); k BuneonekuusiM u y4eOHbIM
¢bunsmam yauBepcuteta (http://tube.sfu-kras.ru/); k yue6HO-MEeTOUYECKUM
MarepraiaM HHCTUTYTOB.

S @oHa OLEHOYHBIX CPEeICTB

OneHovHbIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JUCIUIUINH.

6 MartepuajibHO-TeXHMYECKasi 0a3a, He0OX0AMMAS IJIsl OCYLIeCTBJICHMSI
00pa30BaTeJbHOI0 NMPoIecca M0 JUCHHUILIHHE (MOLYJII0)

YHuBepcanbHbIi ruapaBnndeckuil creHg TMXK-2M i BBINOJIHEHUS
71a00pPaTOPHBIX padOT HaxoauTCs B ayautopuu J1-107.

[TpoekTop ¢ MepeHOCHBIM PKPaHOM M HOYTOYK C yCTaHOBIIGHHOU BupTtyansHoit
naboparopueil ruipoMeXaHuKy, TUAPABINUECKUX MAIIMH U TUAPOIPUBOJIOB.
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